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2 hrs, no calculators. Please answer all six questions. Answer
on this sheet. Your NAME:

1. {11 points]
(a) Compute (without using row swaps) the LU decomposition of
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(b) Counting from the left as usual, which is the first column of A
that can be written as linear combination of the previous ones,
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(c) Let B be any lower triangular matrix with non-zero entries on
the diagonal. Prove that the inverse of B exists and is also lower
triangular. [Hint: elementary row operations.
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2. [12 points]
(a) Find the real eigenvalues (if they exist) and multiplicities of [ —02 _12 ]
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(b) Find the real eigenvalues (if they exist) and multipli'cities of [ __21 ; }
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c¢) Find the eigenvalues (which are all real) and multlpllcltles of
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(d) Find a basis for the elgenspace associated with the a,bove double
cigenvalue. What is its dimension?
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3. [10 points| ol D |
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4. [7 points] Compute the determinants of the following matrices: [Hint:
in each case one method is much easier than the other]
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The matrix A has been converted to reduced echelon form as follows
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(e) Explain why the first 3 rows of the R.E.F. of A form a basis for
Row A.
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6 4, 9 points]

(a) Does the set {1 + ¢, ¢+ t2,¢ — ¢*} form a basis for the yector space
of all polynomials of the form a + bt + ct? 7 Explain what criteria
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(¢) Prove that for any basis for R™ the coordinate mapping x — [x]5

is one-to-one.
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